Introduction
The World Health Organization (WHO) estimates that, worldwide, over 1 billion people smoke and over 6 million die each year from tobacco-related causes. 1 Most tobacco users live in low-or middle-income countries. 2 Tobacco production, which now mostly occurs in low-and middle-income countries, 3 has negative effects that extend beyond those on health, to economic problems and environmental degradation.
Malawi, which is the world's largest producer of burley leaf tobacco 4, 5 and also one of the poorest countries in the world, 6 is particularly badly affected by the multiple negative consequences of tobacco consumption and production but has few policies on tobacco control. 7 In Malawi, tobacco control does not primarily mean control of tobacco consumption -as in most high-income countries with high levels of tobacco use. Only 5% of the country's tobacco crop is consumed domestically. 5 It has been estimated that, in Malawi in 2013, about 18-22% of men but only 1-3% of women smoked daily. 8, 9 A study in the capital city of Lilongwe found that, while only 9.1% of males and 2.8% of females aged 13-15 years reported being current smokers in [2001] [2002] 28 .6% and 10.1%, respectively, had tried smoking. 10 Concerns exist that smoking is becoming more common among Malawian adolescents as a result of increasing exposure, via the Internet and television, to tobacco advertising and tobacco use. 10 In a study of Malawian college students in 2009, 29% of the male students and 18% of the female students reported that they were smokers. 11 The country's polices are mainly to control the tobacco supply chain. Malawi, as other low-or middle-income countries, struggles to resist tobacco industry influence and to develop sustainable alternatives to tobacco production. 12, 13 In this article, we use Malawi -a country that is not a party to the WHO Framework Convention on Tobacco Control (FCTC) 14 -as a case study to illustrate the tensions between economic reliance on tobacco production and the negative impacts of such reliance on the economies of lowand middle-income countries. In reviewing the opportunities for improving tobacco control globally, we highlight the importance of addressing economic dependence on tobacco production -within the context of the sustainable development goals (SDGs).
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Tobacco cultivation
In 2013, the seven largest tobacco producers in the world were, in decreasing levels of production: China, Brazil, India, the United States of America, Indonesia, Zimbabwe and Malawi. 3 While annual production increased to about 160 000 tonnes in 2014-2015, prices have been falling since 2013 (Malawi Tobacco Control Commission, unpublished data, 2015). There are multiple potential reasons for the decreasing prices: farmers may have been selling more tobacco than the quotas established by leaf-buying companies; some of the tobacco produced has been of poor quality; more tobacco on the international markets has come from competing countries; there has been a decrease in global demand as the result of international efforts in tobacco control; and tobacco companies -which use inventory strategies that encourage the release of stocks when it suits the companies' economic needs -have released stock. In Malawi, as the prices of tobacco leaf have fallen, the costs of tobacco production have gone up because the government has stopped subsidizing the costs of fertilizer. Such volatility in tobacco production is commonly observed.
16
The tobacco industry in Malawi is dominated by two global leaf-buying companies: Alliance One International and Universal Corporation -represented nationally as Alliance One Malawi and Limbe Leaf, respectively. These two companies sell tobacco leaf to British American Tobacco, Imperial Tobacco, Japan Tobacco and Philip Morris International.
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Abstract Negative impacts of tobacco result from human consumption and from tobacco-growing activities, most of which now occur in low-and middle-income countries. Malawi is the world's largest producer of burley tobacco and its population is affected by the negative consequences of both tobacco consumption and production. In countries like Malawi, tobacco control refers to control of the tobacco supply chain, rather than control of consumption. We review the impact of tobacco cultivation, using Malawi as an example, to illustrate the economic, environmental, health and social issues faced by low-and middle-income countries that still produce significant tobacco crops. We place these issues in the context of the sustainable development goals (SDGs), particularly 3a which calls on all governments to strengthen the implementation of the World Health Organization Framework Convention on Tobacco Control. Other goals address the negative effects that tobacco cultivation has on development. The SDGs offer an opportunity for low-and middle-income countries that are dependent on tobacco production and that are not yet parties to the Convention, to reconsider joining the FCTC.
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The ways in which the tactics of such global actors in the tobacco industry influence policy-making in Malawi have been described elsewhere. [17] [18] [19] [20] [21] There are also allegations of a close relationship between the industry and many government officials who own -or have other financial interests in -estates on which tobacco is grown. 5 As tobacco is the major source of foreign exchange in Malawi, 22 shortfalls in the national tobacco crop and/or low prices for tobacco in world markets have an immediate negative effect on the national economy. The low sales volume in 2012 resulted in a shortfall in the cash available for imports such as fuel. 23 Although the tobacco companies in Malawi have been accused of colluding to maintain artificially low tobacco prices, 19 the companies have blamed external forces for the depressed prices. 
Tobacco farmers
The best available estimates suggest that about 60% of Malawi's burley tobacco farmers are smallholders who own their land and 30% are estate or tenant farmers who work on land that they do not own. 17 The tenant farmers who work on large tobacco estates are often trapped in a cycle of poverty. Each year, they are usually lent the money to pay for crop inputs and maize to feed their families; once their crop has been harvested and sold they are paid whatever is left after subtracting the loan. As the sale of the tobacco is often insufficient to cover the loan, many tenants start the next season in debt. 25, 26 This cycle makes it difficult for tenant farmers to ever improve their economic circumstances. The vulnerability of tobacco tenants is reflected in their low educational attainment. In a study of such tenants in Malawi in 2000, more than one quarter had no education, 40% reported they could not read, 40% reported they could not write and over 40% said they could not work with numbers. 25 Since 2005, contract farming -in which farmers sell directly to leaf buyers who also offer credit and technical support -has become more common in Malawi. 27 As farmers who enter into contracts with industry tend to become indebted quickly, it is worrying that, by 2010, an estimated 10% of the burley tobacco farmers in Malawi had become contract farmers. 17, 26 The tobacco production process has negative health impacts on tobacco workers. Each day, a tobacco worker who plants, cultivates and harvests tobacco may absorb as much nicotine as found in 50 cigarettes. 28 In consequence, tobacco workers may suffer from the nicotine poisoning known as green tobacco sickness. 28 Given the common physical requirements of tobacco production, it also seems likely that tobacco workers in Malawi suffer similar musculoskeletal injuries to those recorded among tobacco workers in the United States. 29, 30 Tobacco farming is particularly devastating for the farmers' children. They work in the fields to help their families increase production and are at risk from green tobacco sickness, being injured and/or missing days of school because of illness or farming needs. Children are particularly vulnerable to green tobacco sickness because of their size relative to the amount of nicotine absorbed. 28 Their poor schooling makes it impossible for them to break out of the cycle of poverty. Although Malawi's Employment Act of 2000 prohibits children younger than 14 years from working, it is not enforced. 21 It has been estimated that 80 000 children work in tobacco farming in Malawi. 31 Poor education is common among children in rural Malawi: although 90% of rural children from all wealth quintiles attend primary school, only 8.8% attend secondary school and the corresponding rates for the lowest wealth quintile are even lower, at 83.2% and 3.2%, respectively. 32 Child labour itself is destructive for those concerned, and it has been estimated that the tobacco industry in Malawi annually saved the equivalent of 10.7 million United States dollars (US$) through unpaid child labour from 2000-2010. 18 
Environmental effects
Tobacco cultivation also leads to largescale environmental degradation. Even though most of Malawi's tobacco is air-cured, the annual cost of tobaccorelated deforestation in Malawi has been estimated at US$ 6.4 million -based on the hectares of land cleared for tobacco production. 18 Such costs are incurred despite the tobacco industry's reforestation programmes -which often involve the planting of non-native species to be used in the flue-curing of tobacco. 18 The pesticide use that accompanies tobacco production causes environmental pollution that reduces animal and plant biodiversity and damages farmers' health. 33, 34 The tobacco industry has recommended that Kenyan tobacco farmers make as many as 16 applications of pesticide during the first few months of seedling production. 35 
The FCTC and the SDGs
The FCTC, which is the first international public health treaty, focuses on curbing the demand and supply of tobacco.
14 It provides technical guidance in all aspects of tobacco control. Articles 17 and 18 focus, respectively, on supporting alternative, sustainable livelihoods for farmers growing tobacco and protecting the environment and the health of those involved in tobacco production.
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Among the tobacco-growing countries in Africa, Malawi and Mozambique are the only two that are not parties to the FCTC. Zimbabwe became a party in December 2014. A growing body of evidence is linking the implementation of the FCTC with improved sustainable development 38 -a relevant issue as the world embraces the United Nations' 2030 agenda for sustainable development. 39 This agenda, which is a global framework, builds upon the millennium development goals (MDGs), 40 that were in place between 2000 and 2015 and mostly focused on human development and poverty reduction in low-and middle-income countries. The SDGs, which form the core of the agenda, include a set of 17 aims and 169 specific targets. 15 The SDGs are broader than the MDGs and are focused more on global sustainable development. The main implicit aim of the SDGs is to improve the general life expectancies, education and incomes of people living in resource-poor countries, as reflected in an improved human development index (HDI) score. 41 The SDGs advocate for safe and sustainable production; promote environmental responsibility; and strive to eliminate hunger and reduce inequalities. They offer a unique opportunity to address the harms of tobacco throughout the supply chain. 42 SDG 3, which advocates for healthy lives, is particularly important in this respect. Specific target 3.4 aims to reduce premature mortality from noncommunicable diseases by one third by 2030. 15 Target 3a advocates for
the strengthening of the implementation of the FCTC in all countries as appropriate. 15 We now have opportunities both for the FCTC to act as a catalyst for sustainable development and for interventions, policies and strategies based on the SDGs to support tobacco control in those resource-poor countries that currently lack tobacco-control capacities.
Countries that are currently not parties to the FCTC are unlikely to benefit from global efforts to implement FCTC Articles 17 and 18 and might face growing tobacco-related economic, environmental and social problems. As a party to the FCTC, a country may obtain external technical assistance for its tobacco control efforts 14 as well as financial assistance, when -and if -it becomes available. Malawi and Mozambique already have a very poor HDI -in the 2014 HDI listing that covered 188 countries, they were ranked 173 and 180, respectively 41 -and high proportions of their populations are undernourished. Several other African countries are major tobacco growers; for instance, Uganda and Zambia combined produced 39% of all global burley leaf exports in 2011, 17 and in 2012 the United Republic of Tanzania and Zimbabwe were also among the top 25 countries producing raw tobacco.
3 But, in terms of its overall economy, Malawi depends on tobacco as a cash crop more than all of them.
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Discussion
The specific issues discussed here are not limited to Malawi but are also applicable to other tobacco-growing lowand middle-income countries where the far-reaching negative impacts of tobacco production are particularly troublesome. 43 All such countries could benefit greatly from the successful integration of tobacco control in the implementation of the SDGs. The SDGs give a prominent position to the FCTC, within health-related SDG 3, and many of the remaining 16 goals are directly related to the negative effects of tobacco cultivation on development. Overall, work towards the SDGs should help reduce a country's economic dependence on tobacco, reduce tobacco's negative health impacts, reduce the number of families trapped in a cycle of poverty, improve food security and reduce environmental degradation. Through support for alternative, sustainable livelihoods for tobacco growers -i.e. Article 17 of the FCTC -a country could help meet three SDGs: SDG 2, which advocates for the end of hunger and the promotion of food security, nutrition and sustainable agriculture; SDG 12, which encourages sustainable consumption and production patterns; and SDG 15, which advocates against deforestation and land degradation. Some successful examples exist of implementing programmes to explore a switch from tobacco to other crops. A programme in Brazil encourages a shift from tobacco farming to fruit or vegetable cultivation. The new fruit and vegetable growers are guaranteed a market for their produce via a government programme that promotes the purchase of locally-grown fruit and vegetables for school lunches. 44 The specific problems that lead families to remain trapped in a cycle of poverty are echoed in SDG 4, which is aimed at education and lifelong learning opportunities, and SDG 8, which promotes economic growth through productive employment and decent work for all. In striving to attain all of these goals, a country's economic dependence on growing tobacco could be reduced. 42 A so-called road map, released at the FCTC's Conference of the Parties in October 2014, provides alternatives to tobacco growing and ways to protect the environment and the health of tobacco workers.
36,37
Without external assistance, Malawi has relatively limited capacity to develop alternatives to tobacco production that are economically viable. The country could benefit greatly from becoming a party to the FCTC and could then have the opportunity to receive assistance through the incorporation of the FCTC into the SDGs. A major shortcoming of the MDGs, which impaired more effective international tobacco control, was their omission of noncommunicable diseases and tobacco control. 45 Because of this omission, assistance funding for tobacco control has been difficult to obtain through international aid mechanisms focused on development. In addition, the funding system for tobacco control has been skewed towards demand issues rather than supply issues.
Another problem, at least for tobacco-growing countries in Africa, is that many believe the current methods of disbursing aid to Africa are suboptimal 46 and that, in general, there needs to be a move towards more independence from donor assistance. National capacity could be increased by fostering cooperation among officials in the ministries and civil society groups that aim to protect public health and by promoting alternative livelihoods for tobacco farmers. A multisectoral approach that tackles all the complexities of economic development is needed. Even though the path to full international FCTC implementation remains long, low-and middle-income countries that are not parties might be left even further behind. While being a party to the FCTC does not guarantee funding for tobacco control, it should facilitate access to such funding -and to technical assistance and so-called south-south collaboration. Successful implementation of the FCTC's recommended taxation of tobacco products might help to pay for a country's tobacco control efforts. It would also generate funds for the implementation of the SDGs overall -in a use of tobacco taxes that has been promoted by WHO.
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Some encouraging evidence exists that the governmental narrative in Malawi is changing. The Malawi development report for 2006-2011 48 stated that "Malawi will maintain a position of market leader in burley tobacco … Malawi will also increase production … [and will be] exploring additional markets for tobacco, including tobacco products …. " However, the corresponding report for 2011-2016 49 has a different tone: "… the objective will be to increase the country's market share in traditional agricultural products such as sugar, cotton, coffee and tea as well as diversifying away from tobacco into wheat, cassava, macadamia nuts, fruits, pulses and vegetable commodities among others. … [as] On the export market, the sub-sector is currently dominated by tobacco which is facing problems due to the anti-smoking lobby. Within agriculture, it is therefore important for the country to diversify its export base away from tobacco."
Perhaps in contrast to this encouraging trend, an annual report for 2014 revealed that the tobacco industry, via the participation of Alliance One Malawi, was directly involved in the G8 New Alliance for Food Security and Nutrition 50 -a public-private partnership of the Government of Malawi, the European Union, several development agencies and companies from the private sector.
If followed, the approach suggested in the Malawi development report for 2011-2016 should convey benefits for
Malawi -by reducing economic dependence on tobacco, broadening the country's agricultural and economic base and reducing the health risks associated with both the consumption and the production of tobacco. A next step could be to accede to the FCTC and increase the benefits from the sustainable development agenda.
Conclusion
A multipronged approach to tobacco control in the low-and middle-income countries of sub-Saharan Africa, that incorporates both tobacco consumption and production, is needed. Although the increasing prevalence of smoking -and the associated future health issues -cannot be ignored, all the problems related to tobacco production must also be tackled. Although being a party to the FCTC might not be a sufficient motivator for the successful implementation of tobacco control efforts in low-and middle-income countries, the FCTC offers incentives to parties that implement its policies. The SDGs stress the importance of the implementation of those policies, address many of the economic, environmental, health and social issues caused by tobacco cultivation and offer a new opportunity for low-and middle-income countries that are dependent on tobacco production but not currently parties to the FCTC to reconsider joining the treaty. 
Résumé
Culture du tabac et objectifs de développement durable au Malawi
Les impacts négatifs du tabac résultent de la consommation humaine et des activités de culture du tabac, qui sont aujourd'hui exercées pour la plupart dans les pays à revenu faible et intermédiaire. Le Malawi est le plus grand producteur mondial de tabac Burley et sa population subit les effets négatifs de la consommation et de la production de tabac. Dans des pays comme le Malawi, le contrôle du tabac porte davantage sur le contrôle de la chaîne d'approvisionnement que sur le contrôle de la consommation de tabac. Nous examinons ici l'impact de la culture du tabac, en prenant le Malawi comme exemple pour illustrer les problèmes économiques, environnementaux, sanitaires et sociaux que rencontrent les pays à revenu faible et intermédiaire qui continuent de produire d'importantes récoltes de tabac. Nous plaçons ces problèmes dans le cadre des objectifs de développement durable (ODD), en particulier du 3.a, qui appelle tous les gouvernements à renforcer l'application de la Convention-cadre de l'Organisation mondiale de la Santé pour la lutte antitabac (CCLAT). D'autres objectifs s'intéressent aux effets négatifs de la culture du tabac sur le développement. Les ODD offrent l' opportunité aux pays à revenu faible et intermédiaire qui dépendent de la production de tabac et qui ne sont pas encore parties à la Convention de réenvisager de la signer.
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Резюме
Выращивание табака и цели в области устойчивого развития, Малави
Негативное воздействие табака происходит в результате его употребления человеком, а также в результате деятельности в области табаководства, которая в настоящее время по большей части ведется в странах с низким и средним уровнем дохода. Малави является крупнейшим производителем в мире табака сорта Берли (Burley), и его население страдает от негативных последствий как потребления табака, так и его производства. В таких странах, как Малави, контроль над табаком сводится к контролю цепи поставок табачных изделий, а не к контролю потребления табака. Авторы рассматривают влияние выращивания табака на примере Малави, чтобы проиллюстрировать экономические, экологические, медицинские и социальные проблемы, с которыми сталкиваются страны с низким и средним уровнем дохода, которые до сих пор производят крупные урожаи табака. Эти проблемы помещаются в контекст целей в области устойчивого развития (ЦУР), особенно цели 3.а, в которой заложен призыв к правительствам всех стран активизировать осуществление Рамочной конвенции Всемирной организации здравоохранения по борьбе против табака (РКБТ). Другие цели связаны с устранением негативных последствий, которые оказывает выращивание табака. Цели в области устойчивого развития предлагают возможность для стран с низким и средним уровнем дохода, которые зависят от производства табака и которые еще не являются участниками этой конвенции, рассмотреть присоединение к РКБТ ВОЗ.
Resumen El cultivo de tabaco y los objetivos de desarrollo sostenible, Malawi
Los impactos negativos del tabaco se derivan del consumo humano y las actividades de cultivo de tabaco, la mayoría de las cuales suelen realizarse actualmente en países con ingresos bajos y medios. Malawi es el mayor productor de tabaco burley del mundo y su población se ha visto afectada por las consecuencias negativas del consumo y la producción de tabaco. En países como Malawi, el control del tabaco hace referencia al control de la cadena de suministro de tabaco, en lugar del control del consumo. Se revisó el impacto del cultivo de tabaco, utilizando Malawi como ejemplo, para ilustrar los problemas económicos, medioambientales, sanitarios y sociales a los que se enfrentan los países de ingresos bajos y medios que siguen produciendo grandes cosechas de tabaco. Se situaron estos problemas en el contexto de los objetivos de desarrollo sostenible, principalmente el 3.a, que hace un llamamiento a todos los gobiernos para que fortalezcan la implementación del Convenio Marco de la OMS para el Control del Tabaco (CMCT). Otros objetivos abordan los efectos negativos del cultivo de tabaco en el desarrollo. Los ODS ofrecen una oportunidad para que los países con ingresos bajos y medios que dependen de la producción del tabaco y que aún no forman parte del convenio reconsideren incorporarse al CMCT.
